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(54) POSITIVE PHOTOSENSITIVE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive resist 
composition having improved line edge roughness and 
excellent in sensitivity, resolving power, resist shape and 
density dependence when far UV t particularly ArF 
excimer laser light is used as a light source for exposure. 
SOLUTION: The positive type photosensitive resin 
composition contains a polymer having a cycloaliphatic 
hydrocarbon skeleton and made aSkali-soluble by 
decomposition based on the action of an acid, a 
compound which generates the acid when irradiated with 
active light or radiation, a compound of formula (I), (II) or 
(HI) and a fluorine- and/or silicon-containing surfactant 
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x^;y«. BMXI44J-«rnt;uai, MIX 

[00 5 1 ] ( I ) T*Sn4^^|c?)ft#:Mi: 

LT(S. &.T&frttt&to (C-l)~(C-6).4 
fc. -«*(II)T*S*i.*'ft^*OTa*Wi:UTIi. Jil 
Tt^t-lt^ ( C - 7 ) - ( C - 9 ) t^ttf 4 - t * J 
•C§4* s . £ti^tPlS§ix4t^T1i^V^ 

[0052] 

c-fbi 7] 



(€L7))02-131914 (P2002-131914A) 



[00 53] 




<C-l) 



(C-2) 



(C-3) 



(C-4) 



(C-5) 



(C-6) 



(C-7) 



(C-8) 



<C-9) 



2 011%, mz&& L<i±0. 0 5^1511%^ 




HO COOH 

[0054] *«Bjttiv^T . ±iBfl:^» ( c ) comm 

«BjSft*^HJB*^a3»f: LT. ifitO . 0 0 1 



<S.8))02-131914 (P2002-131914A) 



m-cmmztiz. #SKH<oflte* (c> nmamff* 
o. oom^io^^t^^yx.yy??^, 

Jni^i 4 0 gf% J; 0 # V i i; V i/X h CO ~TX3 7 r W ;k& J 
JSffcLfc 0 , rn«7-yyi«K<45«di*t OS? 
4 L< 5rV\ JJEft^fSl ( c ) ^jaarffili&fcrc* 

[00 5 5] ^t^BJ^jKi/SS^'ttMliffi^^t-i- 

746-^-, JftSBBS61-226745-^-, #HBg62-170950-*?, mm 
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#^¥7-319163^-, #M¥7-508840^', #ffl^7-333844 
-f", #ffl¥7-219217-f-, !ftapp7-92678-t, #ffl¥7-28 
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--7-7 b^yy^&mfhZbtfTt&iiK ^fi^zm 

y a y|5SihMt LTittfflwe**. 

[00 67 ] *%0J^!S^'Mifflfi!tft{4, ±JE#J«4i- 

a#«i.«3Lso. 05 
■oxmmb LTiras§#i4„ ntffii§iii.i«tL 
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mmn . is ssa b it m± § * & a »ja^t= t> a 

[0076] 

[00 77] ( l ) Hrfijym CfriBLfc«HIB ( l ) (S 
^E^JrbtM 0/2 0/4 0 XK^^za:^. 

^)vy b y\izmm l . 6 o %coj§m^ii^ l 
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ilMiiOniRiEtBa&S-frfc. l 0B$P«ftL*:f*, 
MJtSI^D*^^;^^^- h >"C2fgt*i8? 1/cflL 
<7)tert-7"^^^ ^kx-x/W'&A L Sfe^frSr 

wmvfo&mm ( 1 ) »4»*ufctt» (d«g 
p c t j; hft=Ht-#9r fc i ^ , tfu xf-i" y& 

MT1 5 300 T$>-?tz<, tfz. NMRX 

*<9 Yivi. >5®M ( i ) coffi^i4*%Hjcoy^^^> 
/r? y;H?t --f^-)V^.xf-)V/w^vA ym^^ 

)HtX" 3 8/17/4 5tfe-?fc ( 
[0 0 78] <2)-&j8W2 CH3BUfcWlil 

B ) COi$m ~) 

2-^f;P-2-r/7yf;w^? l J K 7>n 
=7?h>*?7VV—h, 4 0/6 OcDSiJ-^- (t/ktt) 

T-ttii a , ff5tpo75y cam l . w&#mm 2 

0%V>mmi OOmLSrPi^t^o :«IICV-6 5 
(USflA, ftftMXH) ^^y?-t«(:*fLT2 
mol%flP;/ iix£rM3S#H«T\ 2WIK5 5 

SmftTft, £UftK£6R$|BHllljKL ffltLft. RJtB^T 
HAU. ^/kfcfcT\ 4 1/5 9 ( 2-^^;l—2-T^ 

^yf-zi^^y i/-/7'fD5?b y*9? y 
h ) o tz . 4 , gpc ast i "3 * y -^f- 
u yj%g ^aay^^at a 12700?^. 

[0 0 7 9] (3) -&J«W3 Cttfll ( 1 6) (fi£* 
C ) co-^fiic] 

3 -3j-^y - 1 , i-z/x ;—)V<7>* ??\))V 
m^KhTimm^h^i/7nY^>imw ( 1 

- 1 ) h*S7joeW ylg^^^wiM^^T- h 7 b H 
D77ytlML, HR»5 0X«i«*IWLfc. £ 
ft * 3 o □ 7 7 X a fcftfi^ . SlgmSET 6 0 °CT i\m 
L tz . RJGfflflEtfSSe Lftii* T'*3t^tt» 5 ^ 
/IflttWOV- 6 0 £ 5 m o 1 %Jll*.£iS*BBSft$-tiW:. 
6 ^BBJrtRtfca, RJ68teW£<r h 7 b KD75 >T 

«flrCfc4*fc«j*tf>»IB (16) 
[0080] 
[ftl9] 

CH 3 

COO— C — CH 2 -C— CH 3 

/7~\T CH 3 CH 3 O 



[0081] n^titzmm ti6)«GPccj:w 



t z h , *° y u >-m»-c" 6 8oo 

Ml 6Wf h7y^Dpf-feyi^)IL*fitiS*-7l/ 
-f ViSM 0 ig LStiOTt^flSWi 5 0/ 5 0 X'fo S i fc 

[0 082] (4)-&fi£#!l4 («^#=DC0-£fi£) 
300mLtfOSJCB^Ht, X?7V)l'W2-X J f-}V-2-T 

?'7>f;i2 0g, ^^^"J;H3-th'a^y-i- 
rfvyfiHO. lgMa-^^^'Ja^y-r- 
7*fn5? hy7.8s(50:25:2 5 <7)^;kfct) T* 

fts*. 8 o g(?)^f;H yr-^^hy^jpxT^ 

Lfc . * £ ta^BK&W t LX TV A V ?+u=. V 0 
;l^t7 7-[:MLT2. 2^%m&PU 8 5°Ct- 

^fyizm^Tffl&zitfz. ^commm^m\ mm. 

[0 083] (5)^««5 (i^«EE»&«) 

•fyl4. 2g&t^/^^y;PS2-^-f;i'-2-r/ 

7yf;1^2 0 g(2 5 : 2 5 : 5 OCO^^JtJ'Ctta^, 

6 o g^^-i vy^T-by^taz.xmmzLfz, 

7V-CTU2. 2^;k%^JpL. 9 O-CT-S^PHlJa 
JR. SHfLfc. ^Wf*. RJ5E?«^ 1 2 0 0 g^7?> 

JbW»6 2 0 0 
[0084] ( 6 ) ^^6 ( iMMSfttfii^F fll^ft a 

3^/1112 2. 7g (0. 3^/P) tf^^^n? 
•f F12 0ml 1 BSflBSKtUfc. JffiPJfiOf-^ 

5V 1 5 0m 1 ^y-7A-t-7'^h^^b* 
4 0 g ( 0 . 3 5t^) Srf^^tJPX., RJCM^Sr 6 

mfflMtfLLfzm. tfsKiL, Tkwzm^z. mt>tifzmi¥ 
ZF&Lxmb. *TmiM£Tx*®MLtz, z^mm 

n -^^yxmM&L 7 0 %i0lR*T"3-;l'K- 

[0085] 
[^2 0] 




[0086] l~5S^Jt«^J 1-3] 

Hit W 1 OjS^tttSMffiBK^OffiJt : TKHUR3&»6jRS 
!^l4ffiMffl^ft^ia^iUK^12%^^-S» i d tig 
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mtm 1 n&mxfflbmnssiL ■■ 

StfLM 1 Z-ntzM^faA 93 . 27MM.U 

: ( PAG- 1 ) 1.50 

*lW^ft: (C - 1 ) 0.15 

I^SvStt^J: (W-l) 0.030 

mm&m-. (n-d 0.05 

^rfi!c<?l|6-t1#^S^»ttffi^^^a 5.0 

JWW : ( S - 1 ) 733.33 

[0087] 

KfS£8fl : ( PAG- 1 ) 1.75 

*%m?>tt&m: (C-2) 0.20 

^®YStt3lJ: (W-2) 0.020 

ISffcfijPJ: (N-2) 0.05 

MM : (S-2) 513.33 

(S-3 ) 220.00 

[0088] 

Il^J3«MttWMl»K : 

^mm 3 vntzm^fo c 98 . osasM 

B^BypI : ( PAG- 1 ) 1 .00 

(PAG-2) 0.50 

^WM^t^: (C-4) 0.30 

l^ffivSttSiJ: (W-l) 0.020 

lgffliJg.M : (N-l) 0.10 

mm : (S-2) 513.33 

(S-3 ) 220.00 

[0089] 

^wm 4 x-ntz misvt d 97 . 3imm.m 

MmiM : ( PAG- 1 ) 1.75 

(PAG-3) 0.25 

^Wmt&ty): (C-7) 0.50 

#H$Stt»|: (W-3) 0.030 

STHJBSO: (N-3) 0.10 

: ( S - 1 ) 513.33 

(S-4) 220.00 

[0090] 

&im 5 z-ntzmoikE 94 . 59sa§p 

SS5teffl: (PAG- 2) 2.50 

*f&BH<Affc;-£* : (C-9) 0.75 

fMffiSttai: (W-2) 0.010 

KMJiM: (N-3) 0.15 
^««6T»fcBliH»ttfflyH4I:^«a 2.0 

?SM : (S-2) 6%. 66 

(S-5) 36.67 

[009 1 ] 

jtKi^j 1 <nmitmMmm!8j®cr>®]$. ■. 
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Wffi&M ■■ < PAG- 1 ) 
^MvSttSlJ: (W-2) 

mmsm ■■ ( n - 1 ) 

fl&N : ( S - 1 ) 

[0092] 

jt«W2^iS3ttt«Iiffl«ft««Jt : 

Kf&±£iJ : ( PAG- 1 ) 
^SvSffiPJ: (W-l) 
|g*Effl: (N-2) 
?§M : (S-2) 

(S-3) 

[0093] 

(PAG- 2) 
^ffivStt^J: (W-3) 
Wm&M: (N-3) 
J^Sfl : ( S - 1 ) 

(S-4) 

[0094] ±IBH5SM, JtUE^J-CffifflStut^ftO 

PAG-l : h'j7x-;W;l/*-^MJ7l/- r- 
PAG- 2 : b l j7i-/«;W-'7A7t7Mn7 

PAG- 3 : t'X (7x-/l-X;t^h~/H VT s f*9V 

N-l : ^t^fl/yf f7i> 

N-2 : 1 . 5-y7fK'y7n [4 . 3 . 0 ] - 5- 

N-3 : 1 . [ 5 . 4 . 0] - 7- 

^yr-ty 

W-l :^7T7^F176 (*B=M y^-ft^X* 

(m) M) (y ^m^) 

W-2 :^7T7?R08 (t^B^M y^ftfrlM 
W-3 :* ,| JyO J ff>^y7-KP-34 1 (fliffift 

^Itft (1*) ») (y'jnyl) 

S - 1 : Tnt'l/y^y 3— ;l^Eyyf-;KX— - r/l-T-fe 

T" — h 

s - 2 : JUIJxf-rt/ 

S-3 :Xb^yXf;l/7nt'^-h 
S-4 : Totfl^y^'Jn— iR/^f^X- T'/l' 
S-5 : Tntl'^-^-b 
flte*(C-l), (C-2K (C-4), (c- 
7 ) RTS ( C - 9 ) i±, ftK«ij?Lfc<ffr&«rC* "3 , JfC 

«fc OliOSh UIAU^<0^^. 
[0095] (HfHiHlSc) ^f-f y-f lU^yfyfSk 

3£flS LfcS^ "J 3 y36R_hfc:Rtfll&jhJ|| (Brewer Scien 
ce^DUV-30) £60 n mCDffiiJP'CMffi L, 19 0 °CT?Sft 



1.50 
0.030 
0.05 
733.33 



98.43SigP 

1.50 

0.020 

0.05 
513.33 
220.00 



98.37S*§E 

1.50 

0.030 

0.10 
513.33 
220.00 

y* M/y'xM^xfyn-?- (f^xi^hny 
&S*Mark8) lz£ *)i%—\,zWML. 1 2 0*CT9 OSfal 
*-y hriy— h±TSPSft. SSS^frV^ 0.30/* m<7)V : J 

xiMJFMl/; 0 i^ly^x i-Jl£vxy £fflLTA 

rFx^^viy— ¥-ytx*mytL. m&iB5.<tzi 1 o 

°CT"9 OSMffltf-y h71/-MtMU. 3E(^2. 3 

?mm~C 2 3 °CT 6 0 fWBPS« 30 #HM*^T 'J 
yxU^, xbyfe^£*T^l^xW^-y£f# 

[00 96] nhtifcvi/xv^?— yiz-o^x. m 

IS, jfflfctts 7^X.7y77*X, ff^. Ht^#14 

CMltt) vxycoo . l 5/xmtf07>f yj*?—y%w 
mt&M'hmftmzJ: *)MWX*% h=yA y^9~ycom 
(urn), m-h. RWWMWjfcSr*-. 
C5'fyX7y77*X) ^.X^fcfeJtSO. 15 

<7)5-f y^*-y*WK^4»Mefc*fc:J: 0#^>^ 

0. 1 SjumO^^yA-f-yOl^J^X'yySw 

* (SO 0jtS^FJfMS-884O(Cj:O5O^yh 
MS L . 3 a * Jtffl L/c . «#/Jm& v * 
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1 3 u.mOMSL"yA 

1 



[0097] 
[HI] 



0»J 














CniJ/cm 5 ) 


(urn) 








mmm i 


2 4 


0,13 


3 5 


o 


0.136 


Mfett Z 


2 5 


0,13 


3 0 


o 


0.236 


3 


2 3 


0,13 


3 0 


o 


0.130 




2 9 


0,13 


3 5 


o 


0 , 14 2 




2 7 


0 , 12 


3 0 


o 


0,140 


ttmn 


2 4 


0,14 


8 0 


o 


0.120 




3 1 


0 , 14 


a 0 


o 


0.116 


tfiVM 3 


2 9 


0,13 


9 0 


A 


0.130 



[0098] JJEa 1 fcSrTi 3 b 



[0099] 



(51) Int. CI. 7 
GO 3 F 



7/004 



5 0 1 
504 



HO 1 L 21/027 



F I 

G 0 3 F 7/004 
HO 1 L 21/30 



(##) 



5 0 1 
5 04 
5 0 2R 



F?— 2H025 AA02 AA03 AB16 AB20 AC04 

AC08 AD03 BE00 BE10 BGOO 
CB08 CB41 CC04 CC20 DA34 
FA17 

4J002 AA031 BG031 BG071 BH021 
BK001 CE001 EB006 EC037 
EF097 EN029 EN037 EN047 
EN049 EN077 EN079 EN099 
EN136 EN139 EQ016 EU049 
EU119 EU139 EV216 EV296 
EW176 FD206 FD209 FD318 
GP03 



